The food packaging industry trends refl ect the identi fi ed needs and requirements of consumers because entrepreneurs should sati sfy changing consumer requirements to achieve and maintain a competi ti ve advantage due to innovati on. In Doria, 6, Catania, Italy,. Revised 11 September 2018, 24 September 2018, 13 February 2019 Accepted 26 February 2019 
INTRODUCTION
Innovation is an important element for both the development and the competitive advantage of packaging systems, especially for those utilized in the food supply chain. Innovations are conditioned by many factors of a very diverse nature that stimulate or limit them. Innovations depend to a large extent on the quantitative and qualitative transformations taking place in consumer behavior -the largest and most important group of clients in the trade. Those innovations are determined by many factors. By reviewing the current specialized techno-scientific literature, and analyzing the international industrial association elaborations, those factors can be grouped into the following main categories: business dynamics, distribution, regulation and consumption (The Future…2013). In particular, the business dynamics factors influence the packaging industry and, in turn, lead to increasing the requirements for brand enhancement/differentiation, in a progressively more competitive context that also includes the development of new innovative packaging materials. In the field of product distribution, and so among the related factors, important roles are played by: the consolidation and globalization rates of the retailers involved; the technological quality and innovation of the supply chains; and e-commerce. Moreover, very important drivers for industrial development are the current legal regulations that concern:
• the protection of consumer interests in terms of safety, protection of consumer economic interests; and • the adoption of new regulatory requirements related to the recycling of packages, as well as the reduction in carbon footprint associated with their life cycles and, as a result, the impact on global climate change (Position Paper -Market Trends and Developments, 2008) . In this regard, it should be observed that a huge number of researchers have assessed the environmental issues related to the food packaging field such as, just to name a few, Ingrao et al. (2015 a,b) , Siracusa et al. (2014) , and Gironi and Piemonte (2010) . Those authors investigated different food packaging products (i.e. films, trays, bottles and clamshells) to assess the potential environmental improvements resulting from innovative solutions like the reduction of the input virgin polymer utilized, as well as the usage of recycled and/or natural polymers.
Results from the analysis of the aforementi oned factors contributed to formulati ng the statement that nowadays packaging is supposed to perform well according to the following three dimensions: profi t (economy aspect); planet (environmental aspect); and people (social aspects) (Yam, 2009) . Social aspects should also be accounted for in the planning of marketi ng strategies for product and packaging.
However, it should be underscored that the socio-economic needs and expectati ons of consumers are acknowledged as mostly sti mulati ng industrial development. In this context, the major consumpti on trends are depicted in Figure 1 . Social trends have a signifi cant impact on the consumer goods market, and thus on the goods off ered in it. Among the directi ons signifi cantly aff ecti ng the changes taking place in the packaging market, we should menti on fi rst of all the following (Emblem & Emblem, 2011) :
• the aging of society;
• the change in the structure of households;
• the changes in lifestyle;
• the increase in the requirements for the convenience of use of products; • the rising health awareness. The aging of society is a phenomenon that has been much more intense in recent decades. Especially in more developed countries, the dynamics of its growth accompanied by a drop in the birth rate has caused the percentage of older people in society to grow rapidly. Thus, the aging process has not only a demographic dimension but also an economic and social dimension.
Population aging is an occurrence which during the past several decades has expressively expanded. It has been easy to see the growing proportion of old people in society. It results from the greater longevity of people, the progress of civilization and a higher quality of life. More factors, such as a family model being promoted, the level of wealth of society, the level of social health care, the number of women who are active in the labour market, the educational level of the population and a social policy adopted by a state, exert a direct impact on the phenomenon of population ageing, (Irvine, 2008) .
In Poland, the process of society aging has been seen since the 1990s. In 1990, people aged 60 and over accounted for 12.8% of the whole population, whilst in 2013 it was 21.5%. It is projected that this share of people 60 years and older will be 29% in 2030 and 40.4% in 2050 (according to information given by GUS -the Central Statistical Office of Poland in 2016). At the same time, it is predicted that the population will grow by 5.4 million by 2050. A significant increase in the number of older people is already signaled in the first years of the forecast because the population of older people will be fed by very large numbers of births from the 50s and 60s of the last century. The course of changes in the number of subpopulations at the age of 60 years and more coincides with the occurrence of highs and births in the second half of the last century (Raport na temat wpływu…, 2016).
An expression of this are changes in the consumption structure and an increased demand for products (including packaging) adapted to the needs of older consumers. Therefore, this situation forces the producers of products and their packaging to adapt activities to the changing environmental conditions. Especially important solutions are easy opening packaging in smaller sizes with an appropriate typeface and font size to ensure the visibility of the text (Emblem & Emblem 2011) .
Another change affecting the transformation of the packaging industry is the change in the structure of households. When assigning the attribute of an economic operator to a household, it should be noted that its activity is focused primarily on satisfying individual and common consumption needs. This essential household goal is the basis for decisions related to the selection of products that are able to meet their needs and requirements. The scope and structure of needs met in households is shaped both by external factors (e.g., prices and supply of goods) as well as internal ones resulting from the socio-demographic and economic structure of households and their members. In addition to the above-described factors of an objective nature affecting consumer consumption decisions, also subjective determinants should be added (so-called sociological and psychological factors) (Zalega, 2007) .
What is more, the structure of households is changing as there is a systematic decrease in the number of household members. In 2002 the average number of people in the home-based economy was 2.84, while in 2011 this number was 2.82, and in 2014 it declined further to 2.73. The forecast for 2030 predicts a drop to 2.40 people in the household. According to the forecasted results for the population in the years 2014-2050, the structure of people by age will undergo dynamic changes, being a consequence of the demographic "wave." Taking into account the decreasing number of births and the rapid aging of Polish society, this situation will be reflected in the forecast of the structure of households (Prognoza gospodarstw domowych…, 2016) .
Another important trend affecting the food market is the so-called "convenience foods." This trend refers to food products that, thanks to the use of appropriate technologies and raw materials in the production, show the desired durability but also allow quick preparation, either by themselves or in combination with other ingredients of ready-to-eat meals. This category includes products such as: ready for processing, pre-prepared for culinary works, ready for thermal processing, heating, consumption and table serving. Hence the popularity of ready soups, meats, frozen foods, salads and, finally, fruit and vegetable cocktails and other beverages. Consumers expect fast and easily prepared products without the need to unpack them (Tarczyńska, 2013) . Thus, the role of packaging containing portions of meals adapted to individual needs, in which there is the possibility of heating a meal or selfheating packaging, significantly increases. Another need for the modern consumer is the convenience and functionality of using the packaged product. The improvement of convenience and functionality is possible by designing innovative packaging construction solutions. The convenience of use can be analyzed bi-directionally. On the one hand, it is related to the ergonomics of packaging, taking into account the shape of the packaging that facilitates the grip and use of the product, the method of opening, portioning, closing and dispensing the product. On the other hand, the convenience of use is related to the marketing of convenient packaging, for example for heating in microwave ovens or packaging in which a simple exothermic reaction is followed by heating the product packed in it (Sykut et al. 2013 ).
An important stimulus for the development of the packaging industry is also a trend associated with a change in lifestyle, which influences the increase in demand for packaging that facilitates the use. This caused, among other things, an increase in the demand for products packed in convenient packaging. In addition, consumers desire packaging with innovative solutions in the field of improvements regarding the method of opening, closing, dispensing and handling the packed product and protection against unwanted opening (Lisińska & Kuśnierz, 2011) .
In addition to demographic changes, consumer needs resulting from demographic change have a significant impact on innovation development. As a result, the packaging optimization trend is marked. Instead of the recently popular packaging with large capacities, packaging is becoming more and more dominant with a size suited to the needs of small families, people aging or running a household independently. The packaging should be user-friendly, enabling multiple opening and closing, easy transport from the place of purchase and convenient storage at home. Currently, consumers often expect personalized packaging, printed "on demand" by digital printing. Personalization introduces an element of interaction between a consumer and a given brand. The development of interaction is also augmented reality. The consumer can, using a smartphone, connect the actual image of the product with an artificially generated animation, offering additional information about the product, e.g. language versions, preparation proposals or a multimedia game. Consumer awareness will be transferred from the product to the service.
Social trends affecting consumption are closely related to the cycle of purchasing behaviors defined as a set of actions and activities aimed at satisfying the consumer's own needs. In this cycle, the consumer's action begins to feel the need (understood as a state of feeling of absence), while having preferences regarding the object that can satisfy these needs. In order to satisfy them, the consumer undertakes actions, consisting, among others, in searching for an object that is able to satisfy the need, often looking for information about objects and evaluating available solutions by making a choice and making a purchase. The consumption process also carries out the analysis of the choice made, the assessment of the degree of satisfaction of the need according to the preferences. It is assessed by the level of customer satisfaction and the likelihood of resuming the purchase of a consumed product or alternative objects (Rudnicki, 2012) .
The food market, both in Poland and in the world, is one of the most innovative segments, although moderate consumer interest in new food products does not lead to particular activity in this area. At the same time, there is an increase in consumer awareness of the relationship between food, diet and health, which for many food companies may be a prerequisite for the marketing of products with specific pro-health, functional or enhanced nutritional properties. Such trends, in relation to the domestic food market, may also be justified by the fact that health is the dominant value for the vast majority of Poles (Dąbrowska et al. 2013) , and consumers are asked what is particularly important for them in food, most of them they answer "not to contain ingredients that harm me" and "to affect good health" (95% and 94% respectively think that these are important and very important attributes of food). This image only distorts the fact that the research cited shows that consumers value the taste of food more than health attributes. This situation is confirmed by global trends. In recent years, both in Poland and in the world, there are many new trends in consumer behavior towards food, which among others relate to health understood as perceiving food in terms of a positive impact on health (Gutkowska et al., 2014) .
In conclusion, consumers are undoubtedly an important source of innovation in the retail trade. Their ideas can inspire entrepreneurs to seek new solutions, introduce radical changes. Sometimes, however, paying too much attention to the expectations and proposals of customers may contribute to the inhibition of the innovation process. The reason may be the reluctance of clients to change (especially new solutions), a misunderstanding of technical novelties, or the inability of clients to imagine what these new solutions may be and what their benefits may be. For the development of innovations, it is particularly important to observe consumer behavior, which is affected by changes constantly occurring in the environment of consumers. Changes in the environment contribute to the emergence of new trends in consumer behavior and thus create new conditions for making decisions and actions in the area of purchase (10 Trends..., 2011).
The study discussed in this paper was aimed at exploring the validity of food packaging requirements with a view to the satisfaction of consumer needs. Furthermore, the importance of giving hierarchy to those requirements can represent the foundation for the implementation of technological solutions and strategies enabling global improvement and innovation in the food packaging sector. As a result, there would be enhancement of the quality of people's lives and, in turn, of entire societies worldwide.
Finally, the authors believe that the results obtained might contribute to enriching the international knowledge in the food packaging field, and support stakeholders to find, develop and promote those solutions and strategies. Marcin Gębarowski, Renata Lisowska (Eds.) / Socio-economic requirements as a fundament of innovation in food packaging
LITERATURE BACKGROUND
Market trends reflect the identified needs and requirements of consumers: this is because entrepreneurs should satisfy continuously changing market requirements to achieve and maintain a competitive advantage. In the group of socio-economic needs, the most important ones are: lifestyle changes oriented to improving the quality of life through the added value offered to consumers through packaged products; enhancement of the income for the companies operating in the sector; and packaged product safety and environmental protection (Capitanio, Coppola, & Pascucci, 2009; Loizou, Michailidis, & Chatzitheodoridis, 2013) .
The rapid development of the food packaging industry and the forecasts for increased demand for modern and innovative packaging solutions have made it important to analyze both needs and demands of consumers for food packaging. Packaging systems are highly important for the protection of food quality and shelf life, as they are designed to allow consumers to obtain foods that correspond to their quality and safety expectations, also after traveling for long distances (Ingrao et al., 2015a) . Therefore, it can be asserted that the package is an important element that shapes the quality of life and, therefore, due attention should be paid to the satisfaction of those needs. This can be done through the dynamic development of the packaging industry and through enhanced variety and sophistication of packages launched on the market (Lisińska-Kuśnierz & Ucherek, 2011 , Ahmadi, Bahrami, & Ahani, 2013 .
The problem of consumer expectations related to the packaging of selected product groups available in the market has previously been addressed by several author teams in their research studies. Perception of food quality through the prism of packaging was undertaken by several author teams such as, for instance, Chaya and Hort (2013), Labbe et al. (2013) , Carrillo et al. (2014) , Fiszman et al. (2015) . In their studies, they identified features and properties of a packaging's visual layer that influence consumer perception of the overall quality of the product. The influence of packaging elements on a purchasing decision was investigated by authors like Butkevičienė, et al. (2008) , Estiri et al. (2010) , and Mueller and Szolnoki (2010) , while the issues of consumer behaviors in relation to packaging were studied by Solomon et al. (2010) , and Kawecka (2015) , Lisińska-Kuśnierz and Kabaja (2018) . Other research concerning the analysis of consumers' opinions, needs and requirements on several product groups was developed by Lisińska-Kuśnierz and Ucherek (2011), Rebollar et al. (2012) , Lisińską-Kuśnierz (2014), Svanes et al. (2014 ), and Cholewa-Wójcik (2014 .
It should be observed that results from the research mentioned above refer to selected packaging features related to the social aspect of packaging like visual aspects, communication and functionality. As a matter of fact, those studies were focused upon investigating the ways consumers make decisions on what type of food to buy, based upon the appeal and the information reported in the package. In this context, the in-depth analysis of those studies formed the basis for investigating the specialized literature related to the role of packaging in consumer behavior. Moreover, it highlighted a lack of research and full analyses with regard to the merits of consumer expectations towards food packaging in the realization of their needs and requirements.
Among the trends influencing the development of the food packaging industry, consumption can be considered as the most important one. According to The Future of Global Packaging to 2018 consumption of food products, as the main factor of industrial development is closely related to social needs (The Future…, 2013) . These needs are expressed as both requirements and expectations of consumers for food products packaging. Social needs are connected with (Food and Beverage Packaging Technology, 2011):
• packaging quality properly chosen for the product;
• communication with consumers;
• convenience and functionality;
• extension of shelf-life by innovative systems of packing and storage without chemical preservative;
When the overall quality of a package is adjusted to the food content, it becomes an important element for protection and preservation of the quality of that food. Furthermore, hygiene is also important to be considered in the design of a package, as it is strictly linked to the social need for safety.
Communication with consumers through packaging is related to the presence of proper information and graphic signs (pictograms) that should be placed in a readable, legible way and is easily found by the consumer.
Convenience is connected with special equipment or elements improving utilization of a package. Improvements can be made in the ability to repeatedly open and close the package; in shaping the package to be ergonomic, so as to ease its grip and manipulation. The latter can be improved also by giving proper dimensions and mass not to the package but also to the food content, so to facilitate manipulation of the packed food in its whole. Functionality represents one of the added values for packaging systems, because it facilitates and improves their usage, above all for special groups of consumers (i.e., children, seniors and persons with physical disabilities), and increases their ergonomic-related issues.
Extension of shelf-life by means of innovative systems of food packing and storage without chemical preservative is also connected with lifestyle:
it is important because of changes in shopping patterns. Shopping is made rarely, and food must be kept unchanged for a longer time. On the other hand, using chemical preservatives is not well seen by social groups promoting the awareness and purchase of healthy and safe foods.
Moreover, environmental awareness worldwide is increasingly leading people to demand food packaging solutions whose production has involved consumption of: less non-renewable fuels and energy; less raw materials; and/or, when possible, more recycled materials. Moreover, packages are more and more developed and produced so that they can be easily re-used and recycled into new materials for other industrial applications, so reducing the impacts in their life cycles (Lisińska-Kuśnierz & Ucherek 2011). For this reason, they are manufactured by assembling different materials, like paper and plastics, in ways that they can be easily separated and recycled.
Referring to the concept proposed by Bix et al. (2009) , packaging functions (protection, utility and communication) are realized in three surroundings such as physical, environment and humans. Detailed analyses of packaging functions allow the development of a matrix in which every component is associated with packaging properties and specific elements as referred to consumers' needs. Taking into consideration that social needs are closely correlated with consumer requirements regarding packaging, a summary of those needs/requirements related to human lifestyles is presented in Table 1 . No interactions between components of the packaging material and the product Presence information affecting the safety of the user (i.e., the date of minimum durability, warning about the presence of allergens)
Legal regulations
Information concerning the protection of consumer interests in terms of safety, protection of consumer economic interests and environmental protection Meeting the requirements of legislation, e.g., the integrity of the product guarantee warranty usefulness for different age groups of consumers Information for adherence to laws related to packaging
Environment protection
Type of packaging material from the point of load on the environment Homogeneity of the packaging material used in the manufacture of the packaging Use of recycled materials Use of biodegradable materials Minimized weight of packaging Ease of recycling post-consumer packaging Information on how to deal with the packaging after the utility
RESEARCH METHODS
A survey was conducted by this author team, to identify the needs and social requirements of consumers on food packaging. This also included planning a set of research tasks, as in the following list, to explore the validity of food packaging requirements concerning consumer needs:
• identifying the characteristics of packaging materials from the point of view of consumer expectations in relation to food packaging; • determining the validity of the features and elements of food packaging systems from the point of view of consumers' needs and requirements; • sociological determination of rank requirements in the field of food packaging. The first step of this study was to determine in empirical ways, the expectations of consumers with regard to the requirements related to various aspects of the socio-economic needs. In the questionnaire, respondents gave answers on a verbal scale which, for analysis, was converted into a 6-point number scale. A 6-point grade scale was used (0 -no expiration,1 -very little validity, 2 -little validity, 4 -average validity, 5 -high validity, 6 -very high validity) for the assessment of the importance of various characteristics of food packaging. Subsequently, from the converted respondents' answers, arithmetic average indications were calculated.
The survey was conducted from September to December in 2014 administering questionnaires (in traditional paper form) containing single, multiple choice and ordering questions. The survey was completed by 200 consumers of both genders and of varying ages and education levels, which was considered as a representative sample for the reliability of the survey itself and related results. The sample selection was randomly taken among clients of shopping malls in a city of over half million inhabitants in Poland's Malopolska region. The questionnaire was administered in a paper version and was filled in by a trained interviewer based on the answers given by the respondents. The form of an interview with questionnaire had been chosen because the interviews were conducted in shopping malls, for better group diversity (in comparison to internet surveys). A paper questionnaire without an interviewer was not possible in those conditions. That also helped respondents have a better understanding of each question and kept their interest. Also, there was no reason to reject any surveys due to a lack of answers. The socio-demographic profile realized, based upon the population sample interviewed, is presented in Table 2 . Data surveyed were used to create the socio-demographic profile shown in Table 2 and then were elaborated and analyzed: the results obtained were discussed in the next sections. A rank-criteria-based analysis was carried out on the needs and requirements of consumers in the field of food packaging. Then, corrected sums of importance were calculated (element of ABCD Suzuki method) and the averaged rank indicator for each group of needs/ requirements was determined accordingly. In order to eliminate answers to questions about the importance of particular concepts, and then to calculate a significant sum. Corrected sums of importance are sums of products of the number valid importance and the rank of cause.
Finally, the groups of analyzed socio-economic needs/requirements for food packaging were ordered based upon the designated indicator rank previously calculated.
ANALYSIS AND RESULTS
Results of the validity of food packaging features, calculated considering consumer requirements associated with separated groups of social needs as average scores, are presented in Table 3 . 
Added value
Additional security guarantees in packaging 3.8 The variety of shapes and volume of packaging 3.8 Packaging weight 3.7 Packaging design Indicators Type of packaging surface structure The use of draining indicators 3.7 3.7 3.7 3.6 Packaging transparency 3.6 Advertisement The variety of form of joined manual 2.9 2.7 Information positioning manufacturer and product on the market 2.6
Safety
No interactions between components of the packaging material and the product Maintaining the quantity and quality of content 4.8 4.6 Safety in use (no defects like sharp edges) 4.6 The presence of security against unauthorized opening 4.4 Presence of information affecting the safety of the user (i.e., the date of minimum durability, warning about allergens)
4.4
The presence of first opening protection Safety while handling (e.g., when moving, stacking) 4.2 4.0
Legal regulations
Meeting the requirements of legislation, e.g., guarantee of the product integrity
4.1
Information of adherence to regulations related to packaging and packaged product Information concerning the protection of consumer interests in terms of safety, protection of consumer economic interests and protection of environment Warranty usefulness for different age groups of consumers 4.1 3.7 3.5
Packaging features
Features validity (pts.)
Environmental protection
The use of biodegradable materials 3.6 Minimized weight of packaging 3.6 Information on how to deal with the packaging after the utility Ease of recycling packaging The use of recycled materials Homogeneity of the packaging material used in the manufacture of the packaging Type of packaging material from the point of load on the environment 3.5 3.3 3.3 3.25 3.2
Analysis of the research results on the hierarchy of the packaging features showed that among the needs and demands of consumers concerning lifestyles, the most important characteristics of food packaging is protection of the quantity and quality of content under different conditions of use and convenience of use. Indeed, these features have obtained the highest average rate of the important factor, leveling out at between 4.1-4.2 points. In the group of average validity, the following features were indicated: packaging/labels informatively, aesthetics, the variety of packaging shape and form, packaging resistance on exposures, price and variety of packaging materials (for example plastics, paper, steel, etc.). The related validity scores were found to be ranging from 3.2 to 3.9 pts.
In the group of features that increase added value for consumers, indicated as important characteristics were: additional security guarantees in packaging, the variety of shapes and volume of packaging (3.8 pts.) and its weight and design (3.7 pts). As an additional packaging characteristic, the respondents also pointed out the use of packing draining indicators and the material transparency (3.6 pts.). The lowest validity in this group of needs was attributed to product information positioning and advertising. Evaluated characteristics obtained results of the validity in the range of 2.6 to 2.9 pts.
Results were reported in Table 3 , their analysis showed that, between all food packaging safety characteristics, the most important feature for consumers was the absence of chemical interaction between packaging material and the product (4.8 pts). High scores (4.6 pts.) were also obtained by quality of content and safety in use. Other important features were found in: the clearness through which important information is given to consumers with regard to the food contained and package used; and the presence of securities against unauthorized opening were given due attention. In the group of high validity features, consumers indicated the presence of firstopening protection (4.2 pts.) and safety during handling (4.0 pts.).
Analysis of the results obtained on the validity of the characteristics of food products packaging, that consider consumer demands related to legal regulations, showed that the most important feature for the respondents was legal data requirements to packaging materials and packaged food product, as meeting the legislation requirements concerning the product integrity (4.1 pts.). Other packaging features received the validity at an average level (3.5-3.7 pts.).
Research analysis revealed that the most important consumer point of view regarding the environmental aspects was the biodegradability of packaging material, minimizing the weight and volume of packaging, (3.6 pts). The less important characteristics were the type of packaging materials and its environmental performance (3.2 pts.) and homogeneity of the material used for production of packaging (3.25 pts.). Obtained results show that respondents (consumers) do not fully understand the environmental aspects of packaging materials. They have some knowledge about biodegradability or recycling but are not aware that it has an impact on the general environmental performance of packaging.
DISCUSSION
Among the analyzed characteristics of the food packaging, taking into account the requirements of consumer-related to lifestyle, safety, added value, legal requirements and environmental protection, those resulting to be significant (with value 4 and higher). They are basic guidelines for improving food packaging taking into account the requirements and needs of consumers:
• no interactions between components of the packaging material and the product; • maintaining the quantity and quality of content;
• safety in use;
• the presence of security against unauthorized opening;
• presence of information affecting the safety of the user;
• the presence of first opening protection;
• protection of the quantity and quality of the contents in various conditions of use; • convenience;
• meeting the requirements of legislation;
• information of adherence to regulations related to packaging and packaged product; • safety while handling.
The results of the survey provided the basis for a detailed analysis of needs and requirements of consumers, in the field of food packaging. The subsequent hierarchy of importance indicates the importance of the characteristics of the packaging from the point of view of the needs of users. Summary of the results obtained in the analysis is presented in Figure 2 .
Figure 2. Importance of socio-economic consumers' needs
Analysis of the results clearly showed that among all socio-economic needs and requirements posed to food packaging, safety is the most important one for consumers. Declarations about the importance of social needs were made 200 respondents. Most of the survey participants (88%) agree that fulfillment of requirements relating to the safety of food packaging is very important (53%) and significant (35%). In the group of consumers, special attention to the characteristics of packaging associated with the safety aspect was considered. Particularly, consumers with ages ranging from 26-35 years and 36-45 years indicated this property as important. This group is dominated by women, living in cities of 250-500 thousand residents and cities of over 500 thousand residents. Results are in agreement with Jevšnik et al. (2008) because women are more aware consumers and more sensitive to food safety.
The analysis also showed that second in the hierarchy of needs/ requirements indicated by consumers was requirement associated with legal regulations. This group of needs was indicated as very important and important by 61% of all respondents. The third in order of importance for consumers was pointed to be the requirement related to lifestyle: 43% of the respondents indicated very high and high importance of this group of needs. Next in the hierarchy of needs/requirements indicated by the consumer was the requirement related to added value. This group of needs was indicated as very important and important by 34% of respondents. The lowest validity of the received group of needs was related to environmental protection, with a score of 29% of indications as very high and high validity, so underscoring the need for more education and information in this sense. This would allow consumers to understand that by improving the environmental quality of a package, its overall quality and functionality is improved.
Results are depicted in the graph of Figure 3 . Analysis of the results indicated the order of priority of the needs from the most important ensuring safety (rank 1), meeting legal regulations (rank 2), needs related to lifestyle (rank 3), improving consumers' life quality through added value (rank 4), and importance of environmental protection (rank 5).
The study confirmed that both production and design of food packaging systems should be developed considering not only the technical requirements (such as barrier properties, physio-mechanic properties and chemical properties) but, also, the socio-economic and the environmental ones. In this paper, the authors proposed attributes and functions to be taken into account for improvement of food packages. Moreover, it would be desirable to consider the social needs in accordance with the hierarchy-related findings of the study. Previous studies on the topic of consumers' requirements regarding packaging were selective and concerned only lifestyle aspects. It was covered in studies by Estiri, Hasangholi, Yazdani, Nejad, and Rayer (2010) , Mueller and Szolnoki (2010) , Venter et al. (2011) , van der Merwe et al. (2013), Carrillo, Fiszman, Lähteenmäki, and Varela (2014) , Cholewa-Wójcik (2015) ; Fiszman, Carrillo, and Varela (2015) , Gomez, Martın-Consuegra & Molina (2015) , added value aspects are presented in studies by Butkevivience, Stavinskiene, Rutelione, 2008; Ares & Deliza, 2010; Ahmadi, Bahrami, Ahani (2013) . The meaning of safety aspects of packaging was proven by (Wilcock, Pun, Khanona, Aung, 2004; Kawecka, 2014b; Baiardi, Puglisi, Scabroosetti, 2016) . Environmental aspects importance was highlighted in the studies by Gironi & Piemonte (2010); Svansen et al. (2010) ; Siracusa et al. (2014); Ingrao et al. (2015a) .
Finally, it goes without saying that the fulfillment of legal requirements is mandatory because, without them, packaging would not be available on the market. Consumers are aware of this fact: this was proven by findings from this study. In the literature review, all the presented studies are fragmentary and concern only one of the aspect. This study represents a holistic approach to the topic of consumer needs and requirements.
CONCLUSION
Food packaging belongs to a group of products with a high potential for innovation. This is mainly due to the multiple, interconnected effects of functionality, ergonomics, economic and environmental advantages of the offer but, also, by changes in visual layer. Currently, to some extent, packaging responds to consumer trends related to the aging of society, change in the structure of households, change of lifestyle, increase in requirements for the convenience of products, and rising health awareness. It is reflected in differential size, the popularity of convenient packaging for convenient food, in some countries product dedicated to older people, changes of packaging materials and packaging construction dictated by the ecological consciousness of consumers. These changes have variable dynamics, and they do not always find understanding and support in the market because they are not compatible with the needs of consumers. The identification and understanding of consumer needs is a valuable source of information, which is desirable to develop guidelines for better ways to design food packaging systems. In this context, the present study was carried out to analyze the requirements for food packaging to answer consumers' needs.
Results from the analysis made it possible to determine the significance of the groups of needs/demands by consumers related to the packages. The study helped to shed light upon the social needs that predict the importance of those packaging factors. Also, the obtained results were used as the basis to investigate consumers ranking needs and requirements, in relation to food packaging. Assigning ranking indicators to groups of needs and requirements allowed the authors not only to create their hierarchy scale from the consumer's validity viewpoint but also to provide a database for the design of food packaging.
A further study is expected to be carried out to continue investigating consumers' needs and correlate those needs to socio-demographic consumer features. This kind of approach may lead to better adjusting design solutions in packaging for specific consumers groups, such as children, seniors and others.
The model packaging, which will stratify consumers' needs and requirements and will help to improve their life quality, should be characterized by health (safety), simplicity (reduction, convenience), identity (belonging), aesthetics (design), meaning (sustainability, intelligence). Packaging belongs to the group of products characterized by high potential in the field of implementing innovative solutions. This is mainly related to the desire to introduce solutions such as in the area of improving safety, functionality, communication and environmental protection. Identification and understanding of consumer needs is a valuable source of information necessary to develop the assumptions of packaging improvement. The components of model packaging proposed above fit into the motto of the World Packaging Organization, which says: "Better quality of life through better packaging".
